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LA Department of Environmental Quality
P.O. Box 4303
Baton Rouge. LA 70821

Attn:  Mr. Bijan Sharafkhani, P.E,

Re:  Report of Geotechnical Investigation
Gentilly Landfill
Stope Stability Analyses
New Orleans (Orleans Parish), Louisiana
STE File: 06-1046

Dear Bijan,
Transmitted are three copics (one bound and two unbound) of our engineering report covering a
geotcchnical investigation for the subject project. Our findings, together with the analyses and

conclusions based on them, are submitted in the attached report.

Thank you for asking us to perlorm these scrvices. It has been a pleasure working with you on this
project and we look forward to serving you again in the fulure

Sincerely,
SOIL TESTING ENGINEERS, INC.
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REPORT OF
GEOTECHNICAL INVESTIGATION
GENTILLY LANDFILL
SLOPE STABILITY ANALYSES
NEW ORLEANS (ORLEANS PARISH), LOUISIANA

EXECUTIVE SUMMARY

STE has completed an exploration and evaluation of the subsurface conditions for
propased C & D waste (Type 11T Facility) stacking at the Gentilly Landfill located off
Almonaster Avenue in New Orleans, Louisiana. Work for this project was authorized by
the Louisiana Department of Environmental Quality (LA DEQ).

The Gentilly Landfil] was a closed Type H landfill, roughly 5300 feet long (E-W) and
1200 feet wide (N-S), lying parallel to and about 180 feet north of the toe of the
MRGO/GIWW north levee. It was originally filled and capped at about El 5 (feet MSL).
After IMurricane Katrina, the landfill was reopened for Type Il wastes. These now cover
about the western third of the landfill area to near E! 20. The anticipated (inal hetght of
the landfill is to El 140. Temporarily, the height is being limited to El 60. The cxterior
side slope is 1H{(V):4(H).

Permitting, including slope stability analyses, was performed by Metroplex Industries,
Inc. (now Metroplex Core) of Houston, Texas. Their geotcchnical report, Attachment 8 to
the Permit Application (revised July 2004) was furnished to STE. Stability analyses for
the south (MRGOACWW) face are included as Figuwe No. 8 of the Metroplex
geotechnical report. It indicates a minimum safety factor of 1.9 against failure of the
waste mass at El 140, with a safety factor of 3.1 against a failure involving the
MRGO/ICWW levee.

These analyses assumed that filling was slow cnough thiat all excess pore water pressures
would dissipate, so that Metroplex used solely a drained (frictional only) strength
condition for the underlying soils. The filling rate for the landfill was furnished to STE by
Metroplex as averaging some 30,000 to 40,000 cu.yd./day until recently. Since then, we
understand the rate is about 10,000 cu. yd./day (approximately 6.000 tons per day).

Subsequently, the Metroplex analyses werc questioned by the New Orleans District of the
U. S. Army Corps of Engineers (USACE). According to information fumished to STE,
the USACE requires that the slope stability analyses use only the soils’ initial
(preconstruction) undrained shear strengths., Since this assumption will lead to
unrealistically low shear strengths (especiaily under the landfill and levee), it will also
lcad to unrealistically low safety factors for the landfill waste stacks.
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The objective of this study is to determine the stability of the south face of the final
landfill configuration, especially with respect to effects on the MRGO/ICWW levee.

Data was available from the Metroplex borings of 2002, and also from the original
investigations by Eustis Engineering Company in 1980-1982. In general, the natural soils
consist of a soft to medium clay crust to about El -5, followed by extremely soft and very
soft clays and peats to around El -25. The svils increase in strength there to soft clays,
which extend to ncar El -65 to El -75. Here, stiff Pleistocene clays begin. There are layers
of loose silts in the upper soils, and some loose to firm sands at greater depths.

One (1) cone pentrometer sounding (CPT) and three (3) undisturbed soil borings were
performed by STE for this investigation. The borings and CPT sounding were completed
to depths ranging from 70 to 80 feet below the existing ground surface.

In addition to the information obtained from our soil borings and CPT sounding,
information obtained from the previous investigations performed at the site was used for
our analyses. The most recent data consists of our soil borings and CPT sounding and 2
CPT soundings taken by others through the U.S. EPA. In general, survey information
ndicates ground surface at our boring locations is at approximate El 0.

Engineering analyses consisting ot stope stability analyses were performed. The findings
of our investigation, together with our evaluations and conclusions, are presented in this
report. Various figures consisting of a boring location plan, subsoil cross sections, shear
strength computations, and the results of our slope stability analyses follow the report.

Appendix A contains the completed logs of the STE undisturbed soil borings. The results
of consolidation tests and consolidated, undrained, triaxial compression tests follow the
soil boring logs in Appendix A. In addition, the results of the direct simple shear tests and
consolidation tests performed by others for the U.S. EPA are contained within Appendix
A. The results of the CPT soundings performed by STE and the soundings provided by
the 1J.S. EPA are provided in Appendix B. Appendix C countains various calculations as
they pertain to projected strength gain of the subsoils.

SCOPE

One (1) CPY sounding and three (3) undisturbed soil borings were performed by STE to
determine soil stratigraphy and develop engineering properties of the subsurface soil
conditions. Selected samples were tested in STE's LA DEQ approved soils laboratory in
Baton Rouge to develop the engincering and physical properties of the subsurface soils.
This information was used to provide engineering analyses to determine safe slope
configurations for various waste heights and loading rates.

22
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FIELD PROCEDURES

As discussed, three (3) undisturbed soil borings and one (1) CPT sounding werc
performed by STE to depths ranging from 70 to 80 feet below ground surface. The
undisturbed soil borings and CPT sounding were performed using truck and ATV-
mounted, rotary type, drifling cquipment.

The locations of the soil borings and CPT soundings at the site are provided on Figure |
of this report. Detailed descriptions of the methods utilized in the ticld for the soil borings
and CPT soundings are provided in Appendices A & B, respectively.

LABORATORY TESTING

Soil mechanics laboratory testing was performed on selected samples from the
undisturbed soil borings. Certain samples from the various strata werc tested in the
laboratory to determine their pertineni physical and engineering characteristics. the
samples and types of tests performed were selected by a geotechnical engineer to develop
information necessary for appropriate analyses.

The testing program was conducted in general accordance with ASTM and LA DEQ
methods and was conducted at STE’s LA DEQ approved soils laboratory in Baton Rouge,
LA. The results of the laboratory testing program are summarized and included in
Appendix A.

SUBSURFACE SOTL CONDITIONS

Cross section subsoil profiles were created from the findings of the soil borings and CPT
soundings. Figures 2 through 5 provide various subsoil cross sections.

PROJECT CONSIDERATIONS

This section provides information regarding the project that is pertinent to the
geotcchnical investigation. This information includes a description of the project as
provided to this office and a statement of the limitations inherent to an investigation of
this nature.

6.1  Project Description

The Gentilly Landfill was a closed Type it landfill, roughly 5300 feet long (E-W) and
1200 feet wide (N-S), lying parallel to and about 180 feet north of the we of the
MRGO/GIWW north levee. Afier Hurricane Katrina, the landfill was reopened for Type
ITT wastes. ‘These now cover about the western third of the landfill arca to near El 20. The
anticipated final height of the landfill is to El 140. Temporarily, the height is being
limited to El 60. The waste will be placed on 4 (horizontal) to 1 (vertical) slopes.

-3 -
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The objective of this study is to determine the stability of the south face of the final
landtill configuration, especially with respect to effects on the MRGO/ICW W levee. Both
present loading rates (estimated o be approximately 6,000 tons per day) and maximum
allowable loading rates (as dictated by slope stability analyses of the waste stack) were
cvaluated.

6.2 Liniitntions

The analyses and recommendations presented in this report arc based on the preceding
project information and the results of the subsurface investigation. While it is not likely
that conditions will differ greatly from those observed in the soil borings and CPT
soundings, it is always possible that variations can occur between or away from the
borchole or CPT locations.

If it becomes apparent during construction that subsurface conditions differing
signilicantly from those discussed in this report are encountered, this office should be
notified at once so that their effects can be determined and any remedial mcasures
necessary be preseribed. Also, should the nature of the project change, these
recommendations may have to be re-evaluated.

This report has been prepared for the exclusive use of LA DEQ for the purpose of
providing geotechnical enginecring design recommendations. 'The recommendations
provided in this report are site specilic and are nat intended for use at any other site or for
any other facility.

ENGINEERING ANALYSES
7.1 Slope Stability

Stope stability analyses were performed to investigate the stébility of waste slopes. Qur
slope stabtlity analyses were performed using the computer program Slope/W, Version
5.20, by Geo-Slope International, Lid.

For our siability analyses, the soil strength and density properties detined from our
investigation were utilized. Strength gain due to levee and wasle placement and soil
consolidation was considered. Strength guin of the underlying soils occurs over time as
fill is placed and the soils consolidate. A summary of our assumptions for the primary
items of concern is presented below.
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Waste:

A significant amount of research has been conducted on the subject of slope
stability modeling techniques for waste fills. An undrained shear strength of 100
pst and internal friction angle of 23 degrees are considered appropriate strength
properties for C & DD waste and were used in our analyses. An assumed unit
weight of 65 pct for the waste stack was also used in our analyses.

Strength Gain:

Due 0 the placement of fill and waste over time, the underlying subsoils have
consolidated and gained strength. Extensive research has been performed in the
study of strength gain effects. Our analyses closely matched and follow previous
studies. The results of the consolidation tests, consolidated undrained triaxial
tests, and the direct shear tests were used in conjunction with shear strength and
overburden ratios. Various caiculations made by STE as they relate to strength
gain are included as Appendix C of this report.

In general, Su/P ratios of 0.16 to 0.37 were calculated at the various boring and
CPT locations. Closer analysis of the CPT data and dircet simple shear tests as
well as the laboratory shear strength data indicate a SwP ratio of 0.28 is applicable
for this site and project. Therefore, a SW/P ratio of 0.28 was used for our analysis.

The strength data and analysis of shear strength versus effective overburden for
Borings L-1, L-2, 1.-3, and CB-3 are provided on Figures 6 through 9. In addition,
a summary of the dircet simple shear test data, as provided by the U.S. TiPA, is
provided on Figure 10.

Waste Stacking:

The first option analyzed utilized a current loading rate on the order of 6,000
tons/day. Given this rate, wc cstimate waste is currently at a height of
approximately Tl 26 (2006). Projected fill heights of El 62 in 2009 and El 140 in
2012 were also analyzed. The waste will be placed on approximate 4 (Horizontal)
to 1 (Vertical) slopes.

The second option requested 1o be analyzed focused on the maximum amount of
waste that could be placed while maintaining a safe slope for the waste stack. In
general, our analyses for this case indicate a waste stack to £l 60 after the first
year (2007), waste to El 85 afier vear 2 (2008), and waste to El 140 aiter year 3
{2009). We estimate these heights correspond to an approximate loading rate of
12,000 tons per day. This calculated loading rate (as based on fill heights) should
be verified by [LA DEQ.
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7.2 Resulis of Analyses

Preliminary evaluations indicated the soil conditions and layering encountered at Boring
L-2 appeared to govern the analyses. Therefore, analyses using the current waste loading
raie (6,000 tons per day) and Boring L.-2 properties were made.

The results of these anafyses are provided on Figures 11 through 5. Projected waste
stack conligurations in the years 2006 (current), 2009 (three year), and 2012 (6 year) were
apalyzed. In addition to presenting the critical failure arc (Jowest computed factor of
safety), failure arcs for the waste stack tnto the levee are aiso shown. As shown on
Figures 11 through 15, the projected waste stack and levee appear stable with respect to
siope failure.

Figures 16 through 21 provide the results of our analyses for a potential maximum
loading rate. In general, our analyses increased the waste stack height to the maximum
point where the minimum factor of safety against failure was approximately 1.2. The
same rates of consolidation and overburden pressures used for a waste loading rate of
6,000 tons per day were used for these analyscs as well. Therefore, the analyses presented
on Figures 16 through 21 should be considered conservative.

CONSULTATION
Often during final design and/or construction, questions can arise which are not

specifically covered in the report. They can normally be handled by a brief phone call or
conference with the designers.

-6 -
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APPENDIX B
CPT-FIELD PROCEDVURES

The following paragraphs describe the ficld and [aboratory procedures used for this investigation for
the cone penetrometer soundings (CPT). CPT logs are included with this appendix. The logs
included with this appendix are from both STE’s activities and the soundimgs made forthe U.S. EPA
by others.

B.1  FIELD EXPLORATION

One (1) CPT sounding was made by STE to a depth of 70 feet below ground surface in order to
supplement the undisturbed seil borings. Due to its ability to continuously measure in-situ shear
strength of the underlying subsoils, the CPT soundings provide invaluable data with regards to
analyzing soft cohesive soils.

STE’s soundings were made on 10 May 2006, The soundings made lor the U.S. EPA were
performed on 17 May 2006. The approximatc locations of the soundings are shown on the Boring
Plan, Figure 1.

For the CPT equipment, the sensing tip is pushed continuously into the soil by a hydraulic ram. Data
is transmitted from the CPT sensor to the operator as it occurs for real time cvaluation. The force is
transmitted from the rig through small diameter rods. As illustrated in the sketch below, the tip has
three sensing units. It measures simultaneously the resistance at the end of the tip (end-bearing), the
resistance along the vertical sides of the slecve above the tip (skin-friction), and the groundwater
pressure just above the sleeve. '

Titrs mpaopas AbAbAG

SKETCH - CPT TiP
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The absolute values of the tip and sleeve resistance can be related to the soil shear strength. This
ratio (sleovef/tip) depends on the ratio of soil cohesion (¢) to its friction [Tan(p)]. A high sleeveftip
ratio indicates a clayey soil, while a low ratio indicates a sandy sotl. The soil stratigraphy shown on
the CPT plots is identified using Campanella and Robertson’s Simplitied Soil Behavior Chart.

B-2



APPENDIX A



A STE

—4.. SoilTesling Enginesrs, inc.

APPENDIX A
FIELD (UNDISTURBED SOIL BORINGS) AND LABORATORY TESTING PROCEDURES

The tollowing paragraphs describe the field and laboratory procedures used for this investigation for
the undisturbed soil borings. Completed soil boring logs are included with this appendix. The boring
logs provide the field and laboratory data collected.

A.l FIELD EXPLORATION

‘Three (3) undisturbed soil borings were made by STE for this project to investigatc subsurface
conditions. The borings were completed at the 80 foot depth below ground surface. The borings were
drilled on 2 and 9 May 2006. The approximate locations of the borings are shown on the Boring
Plan, Figure {.

ALl Drilling Methods

The borings were drilled with truck and ATV-mounted, rotary-type drilling equipment. The soil
borings were advanced using a nominal four-inch diameter short flight auger. This technique allowed
the proper borehole advancement 1o secuve the appropriate samples (see "Sampling Procedures”} and
allowed the obscrvation of the presence of free water in the borehotes. Upon completion of the
borings, the boreholes were grouted full depth in accordance with Louisiana regulations.

A.1.2 Sampling Procedurcs

Soil samples were obtained continuously within the upper 60 feet of the ground surface. Continuous
sampling was performed to provide detailed soil information. Below the 60 foot depth, the samples
were abtained at three to five fect on center.

In these cohesive and semi-cohesive soils, relatively undisturbed samples were secured using a three-
inch diameter, thin-wall steel tube sampler. In this sampling procedure, the borehole is advanced to
the desired level, and the tube is lowered to the bottom of the boring. It is then pushed about two teet
into the undisturbed soil in one continuous stroke. The sample and tube are retrieved from the
borehole and detached from the drill string.

The sample is extruded by a hydraulic piston onto a rigid sample catcher to minimize disturbance.
The sample is then visually classified. The classification inciudes description of soil color, strength
estimates, identification of structural conditions (layering, seams, etc.) and variations (organics,
oxide inclusions, etc.). A pocket penetrometer strength test is performed. Any disturbed portions arc
discarded. and the sample is sealed to minimize disturbance and moisture loss during transportation
10 STE's LA DEQ approved soils laboratory.
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In the less cohesive materials, stundard penetration tests were performed. These tests provide a
measure of the in situ characteristics of the soil and secure a disturbed sample. In this test, a 2 inch
0D, 1.37 1D, heavy-walled "split spoon” sampler is driven into the undisturbed soil at the bottom
of the borehole with a drop hammer weighing 140 pounds and having a stroke of 30 inches. It is first
scated 6 inches, then driven an additional two, six-inch increments. The “Penetration Resistance”
is the number of such blows required to drive the spoon the last 12 inches. [t is recorded on the
boning log in the following manner:

24 b/T
(7-9-15)

where the figures in parenthesis indicate the number ot blows required for cach 6 inch increment.
A.2 LABORATORY PROCEDURES

Certain samples from the various strata were tested in the laboratory to determine their pertinent
physical characteristics. The samples and types of tests performed were selected by a geotechnical
engineer to develop information necessary for appropriate analyses. The testing program was
conducted in general accordance with ASTM and LA DEQ methods and is described below.

A.2.1 Strength Tests

‘The strength characteristics of the various soil strata are important for geotechnical engineering
analyses. Twenty-nine (29) unconsolidated, undrained, triaxial compression (UU) tests (ASTM D
2850), and four (4) consolidated, undrained, triaxial compression (CU)) tests (ASTM D 4767) werc
performed to develop this data. The testing procedures also include determination of the moisture
content and wet and dry density of the sample.

The results of the UUJ compression tests are tabulaied in the laboratory data portion of the soil boring
logs under the column heading "Compressive Strength”. The results of the CU tests are provided on
separate plots following the boring logs in this Appendix. The moisture content and dry density data
are tabulated in the subsequent two columns within the laboratory data portion of the logs. A
summary of the CU test results is provided on Table A-2 of this Appendix.
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A.2.2 Classification Tests

In order to classify the soils more definitely than can be done by field methods, twenty-three (23)
Atterberg Limit determinations (ASTM D 4318) were made. The Atterberg Limits data consist of
Liquid Limit (LL), Plastic Limit (PL), and Plasticity Index (PI). The relationship among these
variables is as follows:

Pl=LL - PL

The Atterberg Limits data is provided within the laboratory portion of the logs under the headings
“Liquid Limit" and "Plasticity Index".

A.2.3 Consolidation Tests
Five (%) consolidation tests (ASTM D 2435) were performed to analyze the compressibility
characteristics of the subsoils. The consolidation test results arc shown on separate plots following

the boring logs. A summary of the consolidation test results is provided on Table A-1 of this
Appendix.

-A-3-



DESCRIPTION OF TERMS AND SYMBOLS
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A STE

H  Sofl Testing Enginsers, inc.

FIELD DATA LABORATQORY DATA
. | Atterberg Limits 2
'g . [Depthle Field Campressive| Water Dry Unit a
383 tHeet] g Test Strength C Wiight Other | ©
On e . =
G528 sl Results ftsf) (%) Jilpcfl{ LL | PL P 3 DESCRIPTION
: Description J
Classifications are based on visual observation
by field & lab reprasantatives as well as result
i 5 of laboratory data fwhen available).
~Laboratory Data
Compressive Strength T
L 10 Ground Water Levels \éalua bas::jdbon peak ;:ompress'we strength.
- 3 . etermined by unconfined compression test
—_ Long-Term Demﬂ unless otherwise noted.
Depth 1o water sfter boring is completed )
‘hme noted]. Dry Unit Weight |
z Short-Term DepthJ As determined by method similar to
15 Depth 1o water after initial water ancountered ASTM D-2937.
prior to proceeding with boring {time notad).
Initiall EncountaredJ Water Content T
2 Y ) As daterminad by pertinent partions of ASTM
Depth where free water was initiaily encountarad 0-22186.
during aupering. -
Atterberg lelts]
20 " : LL : Liquid Limit
i a Sampling/Field Data PL ¢ Plastlc Limit
3.5 (Pt | Undisturbed | ‘ PI: Plasticity Index
. {= Liquid Limit - Plastic Limit}
3" dia. Tube sample -
Other I
Pocket Penetrometer {P) J ' Results of other tests such as consolidation,
F 25 Penetration resistance {tons/sq. ft.). f:;;z‘?gfg;;a%mn size or notes associated wi
Torvane (T) ,
Shearing resistancs (tons/sq. 1.} @+ Soil Type ,
13 b/t | Selit Spoen | Graphical represantation of soil type.
L 30 - 13.7.6) Std. penetration test In accordance with USCS Symbols.
Std. Penetration l
No. of blows per foot (blows per each six
inch increments).
L 35 - Auger |
Disturbed (auger) collecied in accordante with
ASTM B-1452,
/ No Recovery ,
Sampling atternpted but no sample retrieved.
40
Ground Water Level Data Baring Advancement Method fNotes

Form LOGTEAMS

Boring Abandonment Method

Strata Soundaries May Not Be E.




Stability Analysis
Gentilly Landfill
New Orleans, LA

Baton Rmige, LA

LOG OF SOIL BORING L-1

LA Dept of Environmental Quality

Sheet 1 of 2

File: 06-1046
Date: 05/02/06
togged by: K. Maody
S T E Driiler: D. Robinson
Soil Testing Englnagra, tnc.
Rig: CME 75

LELAP Cerificate No. 02052

ocation; Lat. 30" 00" 06.8"

LOGO1R 081045 GPJ LOGR1.GOT D6I21/06

Fi D
ELD DATA LABORATORY DATA . Lo 89° 58" 48.6"
Atterberg Limits = I
LGround Depth Field  [Compressive[ Water {Dry Unit| Other % Surface Elevalion: +0.5 (ft., NGVD)
Wat {feot Strength [Cantent| Weight .-
Lovel | g Rzgjfh W 0{-:47" (;fo LL) PL| PRI u Description
2.5 (P V7 Medium tan and gray CLAY (CH)
7 Z
= 1.2 (P 77/ Medium dark gray and brown CLAY (CH)
-2(P) A wiorganic matter and shell fragments
0.7 (F) 0.3311 43 87 &5 | 25140 Soft gray CLAY (CH) wlarganic matter
i /.
0.2 (P V Very soft dark gray CLAY {CH) wiorganic matter
2(P) / and wood fragments
0.2{P) 0.12t2 63 57 {81 ]22]|59 /
i 7
Medium gray CLAY (CH} witrace of organic
1.5(P) % matter
1.0 (P) 0.38t3 ao 79 (43 [ 2221 /
W,
= | Sofiblack and dark b PEAT (PT) wi!
0.4 (P) 0.27t4 | 265 | 18 [377(231|146) CS ’F’ Y w%od f?ggr:‘;ntsar rown 1) wiarge
A1,
0.5 (P) -
Tube e
0.2(P) :,_:n \
Very soft gray CLAY (CH) w/trace of organic
0.4 (P) matter
- - wisand seamns and layers at 20 to 24 ft,
0.5({P 0.18t5 60 62 | 77125 52
0.5(P)
Q.4 (P) o176 87 55 {83 [25}58
0.5 (P) —wisand searns at 26 to 30
0.5 (P)
Tube
Q.5(P) (.23t7 69 88 |B3[35}48 | CS
0.7 (P) Soft gray CLAY (CH}
0.5(P)
1.0(P) - wisand seams at 38 to 42 1L,
490 - (HexiP
Ground Walar Level Data Boring Advancamani Methad Notes faatin &

S_!_ Water level after 15 mins.

S/ Free water first encountered

Oto 101
10 to 80 ft.

4" Dia. Rotary Wash:

4" Nom. Dia. Short Flight Auger:

t: Unconsolidated, Undrained Trlaxial Compression Test
Lateral Pressure {psl}

t1=22 (2=28
13=4,35 14=22
t5=6,7 16=17.1
t7=91

1 Boring Abzndonment Method

Tremle grouted bottom-to-top with
4% cement/bentonite grout

CS: See Consolidation Curve

Strata Boundaries May Naot Be Exact
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Stability Analysis LOG OF SOIL BORING L-1 File: 06-1046

Gentilly Landfill .
New Orleans, LA Date: 05/02/06
E Logged by: K. Moody
S T Drilter; D. Robinsen
Saif Testing Enginaers, Inc. .
LA Dept of Environmental Quality Snestz oty Rig: CME 75
Baton Rouge, LA LELAP Certificate No. 02052
ocation: Lat. 30" 00" 0&.8"
FIELD DATA LABORATORY DATA o Long, 89" 58' 48 0~
a Alterbarg Limits 2 s 405 (IL. NGVD
Gv;omd ?repth ; Flald Gosr:\rweals’:vm cwwt g:;yu:n Other 3 Surface Elevation: +0.5 (ft., NGVD)
ater t oy ontert ight .
Yever | 13 R::Sfts et ™ | tpon | LL| PLY Pl @ Description
7
Soft gray CLAY (CH)
0.7(P) /% - wisand seams at 40 to 42 ft.
1.0 (P) 0.458t8 80 56 |101] 38 | 63 % - jointed at 42to 46 .
—45-0 0.5({P) %
0.7 (P} % -- wishell fragments at 46 to 48 .
0.5 (P) %
50 - /
0.4 (M /

Madium greenish-gray CLAY (CH)
- wicalcareous nodules at 54 to 56 ft.
- glickensided at 54 to 58 fL.

55 2.0({P} 0.77t9 1 32 | 91 | 65525 30

2.0(P) /
7 ,

| I 2.5 (P} (/ §tiff greenish-gray CLAY {CH), slickensidad
60— %

2.5(P) 4.58110 ; 49 74 /
N 65 /

] 2.0(P) % —wisand seams at 68 to 70 ft.
— 70 %
SRl Firm gray SILTY SAND (SM) wiclay streaks
‘ 1.7(P)
=75
Very dense gray SILTY SAND (SM)
" 84 bif
ap AL 21-26-28 26 es [
Baringocomplatad at 80§t
Ground Water Lavel Data Boring Advancament Method Holes R
4™ Nom, Dia. Short Flight Auger: t Unconsolidated, Undrained Triaxial Compression Tesi
0W10f, Lateral Pressure (psi)
K/ Freawater first encounlered | 4" Dia, Rotary Wash: t8=11.0 (9=23.0
. 10 Lo 80 it 110=22.0
S[ Water level after 15 mins, GS: Particle Size Analysis
- Gravel = 0%, Sand =52%

Boring Abandonmant Metirod

Tremle grouted boltom-to-top with
4% cement/bentonite grout

Strata Boundaries May Not Be Exact




Stability Analysis
Gentilly Landfil
New Orleans, LA

Baton Rouge, LA

LA Dept of Environmentat Quality

LOG OF SOIL BORING L-2

Solt Tasting Engina#rs, Ing.

Sheet 1 0f 2

File: 06-1046
Date: 05/09/06
T E Logged by: M. Machen
S Criller: Ironhorse
Rig: Buggy

LELAP Certificate No. 02052

Location: Lat. 30" 00° 08.5”

FIELD DATA LABORATORY DATA o Long. 89° 56" 30.2"
i Atterberg Limits '_% Surt. Elevation: -0.2 (f.. NGVD
C‘;"r’ound Dapth |5 Fiald Compresaive] Water |Dry Unit Other =z urface Elevatlon: 0.2 (ft., )
t f S th |G ti Weight
vover | o 1 R;:S,tts o Sl sl o INCRE YRR P 9 Description
1.0(P) % Medium tan and gray SILTY CLAY (CL} wiroots
v
| _ Medlum gray CLAY {CH) w/wood fragmants
1.0{P) /A — wi3-Inch sand layer at 2,5 ft.
g 5 o2 |o30t1| 36|78 [55/20(35 VA S oy CLAY (CHy wlsand pockets and
Tube Qq WOQOD wiVery soft gray CLA.Y {CH}
v =
No (P) 458 11 las7|288|198! cu 1,—.\4 Very soft black and dark brown PEAT (PT)
—10 "‘ O]
h, wt
Tube =
b 9
-]
15— 0.2(F) | 0.11t2 | 250 | 21 |202] 88 114 2T are tor ey anc dark brown ORGANIC
0.2 (P) AN
5hH Loose gray SANDY SILT (ML) wiclay layers
G5
2-3-3
I-20-
- Nao {P)
Very soft gray CLAY {CH)
0.2(P) % ~ wisilt layers st 22 to 24 ft.
—25 Tube 01443 49 64 16412836} CS é
0.2 (P) /
0.2 {P) %
— 30 /
0.2 (P} /
0.2 (P) D.0914 76 55 |60 20|31 % - wislitlaminations at 32 to 34 fi.
[ 35 0.2 (P) % - wisilt seams at 34 to 36 ft.
0.3(P) W/ 7/ Softgray CLAY (CH) wisand taminations
0.3 (P} 0.25t5 | 59 | 62 (B1[25|568| CS
40 Continued Next Page

Ground Watar Leve| Data

Boring Adyancement Method

Nates

LOGOIR 061046.GP) LOGO1.GDT 06/21/06

z Frea water first ancountered

S_[ Water lave) after 15 mins.

4" Nom. Dia, Short Flight Auger:
Dic10fMt.

4" Gia. Rotary Wash:

10 to 80 it

‘ Horing Abapdonmenl Method

Tremia grouted bottom-to-top with
4% cemeant/bentonita grout

t: Unconselldatad, Undrained Triaxial Compresslon Test
Lateral Prossurae (psi}
t1=3.7 t2=35
1328.0 t4=10.0
t5=12.1
CU: Consolidated, Undrained Trilaxial Compresslon Test -
See Tabile A-2
GS: Particla Size Analysis
Gravel = 0%, Sand = 27% Silt = 44%, Cilay = 29%

CS: See Consolidation Curve
B monsol Strata Boundaries May Not Ba Exact




Stability Analysis
Gentilly Landfill
New Orleans, LA

LA Dept of Environmental Quality

LOG OF SOIL BORING L-2 Fite: 06-1046

Date: 05/09/06
Logged by: M. Machen

S T E Orilier: ironhorse

Soll Tasting Englnears, Inc.

SNBeTLONs

Rig: Buggy

Baton Rouge, LA LELAP Certificate No, 02052
FIELD DATA LABORATORY DATA o | T L e be 502
8 Atterbera Limits & | Surface Elevation: 0.2 ft., NGVD)
Ground( Depth E Fiald .C(gmprenivd cWater %y Unit Other 3 e -
wal feet . trength tent| Walght s
Vever | o Rlﬁﬂs o e [y | LU PLY R @ Description
0.2 (P V Very soft gray CLAY (CH)
21(P) / -~ wi/sand seams at 40 to 42 ft.
s 0.3 (P) %
.45 0.2 (P) 0.14t6 | 64 | 60 % —wisand layers at 4410 43 1t.
Tube é == wi4-inch sand layer at 48 ft.
1.0 V Very soft greenish-gray CLAY {CH) wisand
50 0 (P) / seams and shell fragments
1.0{P) 0.1817 | 67 56 %
0.2 (P) /4
- 55 P | [ Flrm greenish-gray SILT (ML)
=Y /772 Wedium greenish-gray CLAY (CH)
Ve . .
0.2(F) | o2ns | 72 | 55 |83 )25 58 /A Soft dark gray CLAY (CH) wisilt laminations
7, e -
1.7(P) / Suff light gray and greenish-gray CLAY [{CH)
~ 60— %
‘ 12(p) 12519 | 35 | 84 / — slickensided at 63 to 65 ft.
65— /
Firm greanish-gray CLAYEY SILT (ML) wiclay
seams
2.0(P
L. 70~
%4 Medium greenish-gray SILTY CLAY {CL) wisand
/ laminations and shell fragments
- 1.2(P) 0.85t10 1 31 26 /
~75 %
il Firm greenish-gray SILTY SAND (SM)
| No (P}
80
Aoring.complated at A0 ft
Ground Water LavelData Horing Advancement Method Nales 7 C

LOGO1R 061048.GP) LOGO1 . GOT 06/2106

5/ Freewater first encountered

S__Z Water level after 15 mins,

4" Nom. Dia. Short Flight Auger:
Oto 10 ft,

4" Dla, Rotary Wash:

10 to 80 fi.

Borng Abandonment Method

Tremle grouted bottom-to-top with
4% cement/bentonita grout

t: Unconsolidated, Undrained Triaxial Compression Test
Lateral Pressure (psi)
t6=13.3 t7=13.3
t8=14.7 t9=24.5
t10=28.3

Strata Boundaries May Not Bs Exact




Stability Analysis
Gentilly Landfitl
New Orleans, LA

LOG OF SOIL BORING L-3

LA Qept of Environmental Quality

STE

Sneeti oty

Soil Testing Englswers, Inc.

File: 06-1046
Date: 05/09/06
Logged by: K. Moody
Driller: 0. Robingon
Rig: CME 75

Free water flrst engountered

Water lavs! after 15 mins.

¥
0 4

LOGD IR DE'IO‘&.GFJ_LOGM,GDT D62 1/06

Dto10 7L
1010 8O fL.

4" Dia. Rotary Wash:

Baton Rouge, LA LELAP Certificate No. 02052 _
FIELD DATA LABORATORY DATA . Location: tg;;ﬂ; R
g Atterberg Limite l—g Surface Elevation: +0.6 (ft., NGVD)
Gwround-Uepth o  Field Comprassive] Water |Dry Unit Other 3 2 — -
t fast Strength  |Content] Waight L.
Lover | ) R:::llls twh | e | s | LU et et “ Description
4.5 (P 777 Very stiff tan and brown SILTY CLAY (CL)
SR % wiorganic matler
2.0(P) 0.74t1 a2 8s 7 :!‘:al:rm tan and gray CLAY {CH)} wiorganic
1.0 (P} é -~ wiwoed fragments at4to 6 .
| 7 Soft dark gray CLAY (CH) w/organic matter and
7 | 0.7(P} | 0.2612 | 69 | 50 [103[31(72 % o Tk
0.5 (P) / -- wishell fragments at 8 to 10 ft.
[\ /i
04(F) | 02213 | 97 | 43 |120)33{gs o o o, ORGANIC CtAY (OH)
p-A_AN
0.5(P) = Very soft black and dark brown PEAT (PT}
‘ Tube L
~15-4 0.3(P) —
0.7 (F) 176 | 28 l175! 54 {424 cu E% Soft dark brown and gray ORGANIC CLAY {OH}
hAAA
Soft gray CLAY (CH)
0.5¢h ? - wlorganic matter at 18 to 20 R,
0.7 (P) /
Tube %
0.5 (P) 0.3114 44 78 % ~ wisand sgams at 2210 24 ft.
'L
8.7(P) /f% Loose gray CLAYEY SAND (SC)
0.5 (P) ﬁ
1.0 (P) ooots 1 33 | 87 128128] 2 ﬁ —~ wishell fragments at 28 to 30 L.
1.5 (P} é
S8
V Soft gray SILTY CLAY (CL) wisilt laminations
1.7 (P) %
0.5 (P) %
10(P) | 0.43t6 | 30 | 90 %
1.0 (P} %
2
40 Conlinuad Next Page
Ground Walor Eevel Data Boring Advancement Method Notes

4" Nom. Dia. Short Flight Auger:

Boring Abandenment Mathod
Tremie grouted bottom-te-top with
4% cement/bentonite grout

t: Unconsolidated, Undrained Triaxial Corpression Test
Lateral Pressure (psi)

t1=24 t2=4.1
t3=47 t4=11.0
15=13.6 16=17.0

CU: Consolidatad, Undrained Triaxial Compression Test -
See Table A-2

Strata Boundarles May Not Be Exact




LOGO1R 081046 G LOGO1.GOT 02106

e

Tremie groutad bottom-to-top with
4% cemant/bentonite grout

Stabi_h'ty Anafy.sis LOG OF SOIL BORING L-3 Fite: 06-1046
S:&%{,::ﬁgﬁ& Date: 05/09/06
E Logged by: K. Moody
S T Driiler: D. Robinson
Soil Tasting Enginaers, Ine, .
LA Dept of Environmental Quatity Sneetzor¢ Rig: CME 75
Baton Rougs, LA LELAP Certificate No. 02052
Location: Lat. 30" 00" 11.2"
FIELD DATA LABORATORY DATA o Long. 39° 56" 04.3"
2 Afterberg Limits % .
LGrnund Depth E Fleld Comprestivel Water 1Dry Unit Other '—: Surface Elevation: +0.8 (ft, NGVD)
Wat feal Strangth [Content] Weigh ]
et | (e | poost et Sl e Rl ST - Y @ Description
0.7 (P) % Soft gray SILTY CLAY {CL) wisilt laminations
7
1.0(P) 0.49t7 3 82 ? Soft gray CLAY {CH) wisand layers
- 45 1.0 (P) a1 67 179124 558 CU %
0.7 (P) /
Tube /
0.9 (P) /
50 7.
‘ 1.2 (P) Gs1 303 Loose graylsh-blue SAND {SP) wishell fragments
GS2
0.9 (P 2 1
(P} 3 0o cu
55 No (P) X
WOH V/ Very sofl grayish-blue CLAY {CH), very shelly
/a
77 Very loose grayish-blue CLAYEY SAND {SC)
1.0(P) [ 0.17t8 | 26 | 90 %{ﬁ Very loc
60~ f
% Madium to stiff greenish-gray CLAY (CH),
/ slickensided
1.5 (P} /
- 65 - %
2.5(P) 0.7449 { 52 | 71 19627 | 69 %
- 70— %
2.7 (F) % -- grayish-brown, wisilt laminations at 73 to 75 fi.
- 75— é
% Stiff gray SILTY CLAY (CL)
25(P) |1.50110| 34 | 91 49|25 |24 /
80 %
Baoring completed at a0 &
Ground WalarLeval Dala Boring Advancament Method Noles il M
4" Nom. Dia. Short Fiight Auger: t: Unconsolldatad, Undrained Triaxial Compression Test
Do 1017t Lateral Pressure ={psi}
Q Free waler first encountered | 4" D(a. Rotary Wash: t7=18.4 18=23.8
- 10to 8O ft. 19248 t10=352
1 Water level after 15 mins. CL): Consolidated, Undrained Triaxial Compresslon Test -
= See Tabls A-2
| Boring Abandonment Method | GS: Particle Size Analysis

GS1: Sand =92%
G52: Gravel = 14%, Sand = 78%

WOH: Weight of Hamme
ANt O TN trata Boundaries May Not Be Exact
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Report No. 5506-4022

0.60 - 1.2
~—6&—Norm. Shear Strass
—=r—Norm. Detr. in Vent, Sress
0.50 - s s 1.0
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Reviewed By: .

Normalized Effective Vertical Stress, o' /o',

STATIC DSS TEST
K, Consolidation - OCR =1
Sample: 14b - Depth: 1360 ft
Boring B-2



Report No. 5506-4022

=6—Norm. Shear Strass
~&—Norm. Decr. in Vert, Slress

DRAFT
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Normalized Shear Stress, T,/a', .
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Q
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Reviawed By:

Normalized Effactive Vertical Stress, o' Jo', ¢

STATIC DSS TEST
K, Consolidation - OCR = 1
Sample: 28b - Depth: 27.55 ft
Boring B-2



Report No. 5506-4022
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Reviewed By: .

Normalized Effective Vertical Stress, o'Jo', .

STATIC DSS TEST
K, Consolidation - OCR = 1
Sample: 48b - Depth: 47.50 ft
Boring B-2
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APPENDIX B
CPT-FIELD PROCEDURES

The following paragraphs describe the field and laboratory procedures used for this investigation for
the cone penetrometer soundings (CPT). CPT logs are included with this appendix. The logs
included with this appendix are from both STE’s activities and the soundings made for the U.S. EPA
by others.

B.1  FIELD EXPLORATION

One (1) CPT sounding was made by STE to a depth of 70 feet below ground surface in order to
supplement the undisturbed soil borings. Due to its ability to continuously measure in-situ shear
strength of the underlying subsoils, the CPT soundings provide invaluable data with regards to
analyzing soft cohesive soils,

STE’s soundings were made on 10 May 2006. The soundings made for the U.S. EPA were
performed on 17 May 2006. The approximatc locations of the soundings are shown on the Boring
Plan, Figure 1.

For the CPT equipment, the sensing tip is pushed continuously into the soil by a hydraulic ram. Data
15 transmitted from the CPT sensor to the operator as it occurs for real time cvaluation. The force is
transmitted from the rig through small diameter rods. As illustrated in the sketch below, the tip has
three sensing units. It measures simultaneously the resistance at the end of the tip (end-bearing), the
resistance along the vertical sides of the sleeve above the tip (skin-friction), and the groundwater
pressure just above the sleeve,

PR LT ",l ll ‘ 4

SKETCH - CPT TIP



A STE

%~ ScilTesting Engineers, Inc.

The absolute values of the tip and sleeve resistance can be related to the soil shear strength. This
ratio (slecve/tip) depends on the ratio of soil cohesion (¢) to its friction [Yan(p)). A high sieeve/tip
ratio indicates a clayey soil, while a low ratio indicates a sandy soil. The soil stratigraphy shown on
the CPT plots is identificd using Campanella and Robertson’s Simplified Soil Behavior Chart.
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408 PART V SOIL WITHI WATER-TRANSIENT FLOW

equation applicable to numerous physical problens. by introducing nondimensional variables:

In particular, the equations for transient heat flow age - z

basically identical to these equations for consolidation, Z = — {21.8a)

with temperature replacing eacess pore pressure. Solu- 7

lions have been oblained for many problems in hieat Row e l- .

involving a variely of initial and boundary conditions, { T.= W (21.88)

and these solutions ofien may be used to considerable i \ g

advantage in the study of consolidation. where 2 and Z arc measiited from the tap of the con-
. solidating stratum and H is one-half of the thickness of

272 SOLUTION FOR UNIFGRM INITIAL ':;";‘;;‘;‘:““‘::5 ) (i reasan for this chuice of

i appareat later. ondiinensivanl lime
EXCESS PORE PRESSURE is colled the fime facror. With these variables, Eq. 27.4
The simplest case of consolidation is' the one- becomes

dimensional problem in which: (a) the total stress is Pu, D,

constant will time, so that 94./2f = 0; (b} 1he initial 5'2_3' = _a—-r' (27.9)

excess pore pressure is uniform with depth: and (c) there , i ) .

is drainage at both the top snd bouum[::f the consolidat- We 'now "“fd. a f“‘“u"" o Ea. 213 satisfying the

ing steatum. These conditions are met by the loading in fullowing conditions:

Fig. 26.2 provided that the loading is applied in a time Initial condilion at ¢ = O:
that is very smil compared to the consolidation time so
thal literally no consolidation occurs before the loading
is complete. The total vertical siress at any point will
then be constant during the consolidation process.

u, = for 0 Z g2

Boundary comdition at all 12

For this problem, il is convenient to convert Eq. 27.4 ' u,=0frZ=Vand Z =2
M -
N\ AT Jfuy . ..lo "J;‘- 9]
oo o - - - — e
RS RARRRRIGRYS 8 24N 4_ /
sz RENERt i1 ;.ﬁ' o Ee= N
o3 pTeb- »'F“l;*q“ 5:1 TN i
- = [ 1 LT i A =T 1Tl ...- : ». -
0. JL"‘!’&'(%FTI’ e AT T yifas r
4. LA 7 1 - LTI SEREEARNT S 1 .
/AN gk .’{",‘1‘.'.?. ﬁff-;' A ;540‘;{’0.50/7?5 = T
SRR A T TV A AV 1T
17 2 TG 1 8 d.-ﬁ_m 55080 |
if A s /AN PRAR ,ﬁ.. l] N {- - Tt H ¥ “‘,3.707
sa - Rt e, —
TINNTNTOPTIN YHEXITRY SRR
INNUNGEELN HINEHINHN NN
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Consofidation ralie L),

Fig. 17.2  Consolidation ratio as function of depth and time factlor: uniform initial
cacess pore pﬂ:i!l.ll'c.



Ch. 27 Consolidation Theory 409

sere i, i3 the initin} cxcess pore pressure. The solution and m is 4 dummy variable taking on values §,2,3,.. .,
(c.i, see Taylor 1948) This solution may be conveniently portrayed in graph
form (§7ig. 27.2) where the consolidation ratio
N 2‘-’9 H i . 13 1, i
u, = F =%(sin AMZ)e . {27.40) U =1 ~"¢ Y e
wed M ' lig v

Rere is showut as a function of Z and T

M=Z02m+1) (27.11) Example 27.1 illusirates the use of Fip. 27.2 1o evahuate
2 excess pore pressure, velocity of flow, and effective

pExample 27.1

Given, The siratum of clay and loading shown in Fig. E27.1-i. This is the same profile’
and loading as in Example 25.6.
Fird. At ¢levation ——27.; It and 4 months afier loading
a. Lxcess pose pressuse.t
b. Pore pressure. )
¢. Verticul sffective stresy.”
d. Velocity of flow.
Solution. Because the overlying and underlying soils are much more permcable thaa the
clay, there is dounble drainage. .

@s-w
7o D 7T

{nterpolating in Fig, 272, U, = 0.24

Thus: ‘o Uz
* ny = 2.4() ~058) - 1.60 ksf /

VAL TR 1O 4 460 = 273 ket
i, = (8,), + A, '-(‘r:n -;-,é.uofz@ = 1,21 + 0,50 = .77 ka!
The stresses snd pore pressures after 4 monthy orc shown in Fig. E27.1-2.
The slape of the langent at Z' = (1.5 to the interpolated curve for T = 0.092 is shown in
Fig, E27.1-3. .In (crms of gradiend thix becomes
;- .J_ Eft_:_. N (@.25)(2.10) 4
"e £ H  (0.0624)(7) ’

13.6(033)

20092 -t )

{? Haltt, Z

The superficial secpoge velocity is thus
v = ki = 0.06(4.56) = 0.27 ftfyr npward

o Initiat Additional
Fit elfective tiective
2.1 bips/n? -.:Q.P stress [s!uss
- T e
—10}- RN
N

o

g

£--- N

£ c\ L
]

-0 gc.ﬂixlc"‘m’lsu:--—- 136 12 A
‘/éhnns iy ‘
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Boring locations are approximate.
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USGS Quadrangle Map of Little Woods, LA, 1994 edition.
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